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SPECIFICATION 

DISK APPARATUS 

Technical Field 

The present invention relates to a disk apparatus for 
recording or replaying into or from a disk- like recording 
medium such as a CD and a DVD , and more particularly, to a 
so-called slot-in type disk apparatus capable of directly 
inserting or discharging a disk from or to outside. 

Background Technique 

As a slot- in type disk conveying method, there are a 
roller method and an arm method. In order to provide a constant 
clearance with respect to a traverse (spindle motor) when a 
disk is conveyed, a traverse unit is vertically moved in both 
methods. For vertically moving the traverse unit, there are 
a vertically parallel moving method and a so-called one-side 
inclining moving method. In the latter method, only one side 
is rotated and vertically moved around a rotation center shaft 
provided on the side of a disk insertion opening. The traverse 
unit is fixed, and a clamper is vertically moved in some cases. 
In such a mechanism, as a method for mounting a disk on a 
rotation stage of a spindle motor, there are a clamper method, 
a pawl chuck method and a ball chuck method. In recent years, 
it is required to reduce a disk apparatus in size and thickness 
in line with the downsizing trends of personal computers. In 
order to reduce a slot- in type disk apparatus in thickness, 
the clamper method has a small space and its structure is 
difficult. Therefore, there are used the pawl chuck method 
or the ball chuck method in which a disk is pushed against a 
convex portion provided on a lid of a disk apparatus, a disk 
is held by a pawl or a ball provided on a rotation portion of 
the spindle motor and thus, the disk is mounted (e.g., patent 
document 1) . 

[Patent document 1] Japanese Patent Application 
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Laid-open No . 2002 -352497 (Figs. 12 to 14) 

In the so-called one-side inclining moving method in 
which only one side is rotated and vertically moved around the 
rotation center shaft provided on the side of the disk insertion 
opening, a traverse unit having a spindle motor is vertically 
moved, a disk is pushed against a convex portion provided on 
a lid of a disk apparatus, and the disk is held and mounted 
by a pawl or a ball provided on a rotating portion of the spindle 
motor. At that time, a rotation stage of the spindle motor 
is inclined. 

Fig. 6 is a sectional view of an essential portion of 
a disk apparatus according to the conventional technique for 
explaining this state. Fig. 7 is a sectional view of an 
essential portion of a lid of the disk apparatus. Fig. 7 shows 
a mounting operation state of a disk 14 on a spindle motor 1. 
After a disk is inserted, a traverse 2 is displaced in a 
direction in which a spindle motor 1 approaches a lid 400 around 
a rotation support shaft X on the front side. When the spindle 
motor 1 is moved in a direction in which the spindle motor 1 
most approaches the lid 400, as shown in the drawing, the disk 
14 abuts against the lid 400, and the disk 14 is pressed by 
the spindle motor 1 and the lid 400. A pawl or a ball (not 
shown) provided on a hub la of the spindle motor 1 is fitted 
into a center hole of the disk 14 by this pressing force, and 
the disk 14 is mounted on the hub la and the rotation stage 
lb. 

However, a convex portion 401 provided on the lid 400 
projects in parallel with the lid 400, and the spindle motor 
1 is displaced in the direction in which the spindle motor 1 
most approaches the lid 400 around the rotation support shaft 
X on the front side. Therefore, when the traverse 2 most 
approaches the lid 400, as shown in the drawing, an upper 
surface of the rotation stage lb which receives a disk of the 
spindle motor 1 is inclined with respect to a tip end surface 
of the convex portion 4 01 through an angle A° . Therefore, only 
a portion of a tip end of the convex portion 401 abuts against 
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the disk, a gap B is formed on the other portion, the disk 14 
can not be pressed uniformly, a disk is not reliably fitted 
to the hub la and the rotation stage lb, and a so-called clamp 
miss occurs. 

Hence, it is an object of the present invention to provide 
a thin disk apparatus capable of reliably mounting a disk on 
a rotation stage of a spindle motor. 

Disclosure of the Invention 

A first aspect of the invention provides a disk apparatus 
comprising a chassis outer sheath having a base body and a lid, 
in which a front surface of said chassis outer sheath is formed 
with a disk inserting opening into which a disk is directly 
inserted, the base body is provided with a traverse, a spindle 
motor having a rotation stage on which the disk is placed is 
held by the traverse, one side of the traverse is inclined and 
moved by vertically moving means, thereby bringing the 
rotation stage close to the lid, the disk placed on the rotation 
stage is pushed toward the rotation stage to mount the disk 
on the rotation stage by the convex portion provided on the 
side of the lid such that the convex portion projects toward 
the rotation stage at a position opposed to the rotation stage, 
wherein when a tip end of the convex portion is inclined such 
that the tip end of the convex portion becomes substantially 
in parallel to a surface of the rotation stage when the traverse 
approaches the lid. 

With the aspect, the disk and the tip end surface of the 
convex portion becomes substantially in parallel to each other, 
a pressing force of the convex portion is efficiently 
transmitted to the disk, and the disk can stably be mounted. 

According to a second aspect, in the first aspect, the 
convex portion is integrally formed with the lid by drawing. 

With the aspect, the strength of the lid can be enhanced, 
and the chassis outer sheath can further be reduced in 
thickness . 

According to a third aspect, in the first or second aspect, 
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the tip end of the convex portion on the side of the disk 
insertion opening is inclined toward the rotation stage. 

With the aspect, the disk can smoothly be inserted into 
and discharged from the insertion opening more reliably. 

According to a fourth aspect, in the first or second 
aspect, a main slider and a sub-slider are provided as the 
vertically moving means, the main slider is disposed on the 
side of the spindle motor in such a direction that one end of 
the main slider comes on the side of a front surface of the 
chassis outer sheath and the other end comes on the side of 
a rear surface of the chassis outer sheath, the sub-slider is 
disposed on the side of the rear surface of the spindle motor 
in a direction perpendicular to the main slider. 

With the aspect, the disk apparatus can be reduced in 
thickness . 

A fifth aspect of the invention provides a disk apparatus 
in which a convex portion is provided around the opening, a 
convex portion located on the other end of the traverse is 
higher than a convex portion located on the one end of the 
traverse . 

With the aspect, a pressing force of the convex portion 
can be given to the disk also on the rotation supporting side 
of the traverse, and the disk can stably be mounted. 

Brief Description of the Drawings 

Fig. 1 is a plan view of a base body of a disk apparatus 
according to an embodiment of the invention; 

Fig. 2 is a plan view of a lid of the disk apparatus; 

Fig . 3 is a front view of a bezel mounted on a front surface 
of a chassis outer sheath of the disk apparatus; 

Fig. 4 is a sectional view of an essential portion of 
the disk apparatus ; 

Fig. 5 is a sectional view of an essential portion of 
a lid of the disk apparatus; 

Fig. 6 is a sectional view of an essential portion of 
a conventional disk apparatus; and 
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Fig. 7 is a sectional view of an essential portion of 
a lid of the disk apparatus. 

Best Mode for Carrying Out the Invention 

Fig. 1 is a plan view of a base body of a disk apparatus 
according to an embodiment of the invention. Fig. 2 is a plan 
view of a lid of the disk apparatus. Fig. 3 is a front view 
of a bezel mounted on a front surface of a chassis outer sheath 
of the disk apparatus. Fig. 4 is a sectional view of an 
essential portion of the disk apparatus . Fig . 5 is a sectional 
view of an essential portion of a lid of the disk apparatus. 

The disk apparatus of the embodiment has a chassis outer 
sheath comprising a base body 100 and a lid 200. A bezel 300 
is mounted on a front surface of the chassis outer sheath. The 
disk apparatus of the embodiment is of a slot- in type in which 
a disk is directly inserted from a disk insertion opening 301 
provided in the bezel 300 shown in Fig. 3. The base body 100 
is formed at its front side with an insertion space 101 
corresponding to the disk insertion opening 301 for directly 
inserting a disk. A traverse 2 is disposed on the side of the 
disk insertion opening 301 of the base body 100. The traverse 
2 holds a spindle motor 1, a pickup 3 and drive means 3A which 
moves a pickup 3 . 

The spindle motor 1 is held by the traverse 2. The 
spindle motor 1 is provided on one end of the traverse 2. The 
other end of the traverse 2 is turnably supported by a rotation 
support shaft X by means of a pair of insulators 34A and 34B 
on the side of the insertion space 101. That is, the traverse 
2 operates such as to bring the spindle motor 1 close to and 
away from the base body 100 around the insulators 34A and 34B. 

The spindle motor 1 is provided with a turning stage lb 
on which a disk is placed. The turning stage lb is provided 
at its center with a hub la for chucking a center hole of a 
disk . 

In the traverse 2, the spindle motor 1 is located at a 
central portion of the base body 100, a reciprocating range 
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of the pickup 3 is located closer to the disk insertion opening 
301 than the spindle motor 1, and the reciprocating direction 
of the pickup 3 is different from the inserting direction of 
a disk. The reciprocating direction of the pickup 3 and the 
inserting direction of a disk is in a range of 40° to 45°. The 
pickup 3 can move from one end to the other end of the traverse 
2. When the pickup 3 is stopped, it is disposed on the other 
end of the traverse 2 . 

It is preferable that the pair of insulators 34A and 34B 
are disposed closer to a stationary position of the pickup 3 
than the position of the spindle motor 1, and are disposed 
closer to the disk insertion opening 301 than the stationary 
position of the pickup 3. In this embodiment, the insulator 
34A is provided on the one end of the disk insertion opening 
301 close to the inner side, and the insulator 34B is provided 
on the central portion of the disk insertion opening 301 close 
to the inner side. The insulators 34A and 34B includes damper 
mechanisms made of resilient material . The insulators 34A and 
34B can be displaced in a direction in which the traverse 2 
is separated from the base body 100 by the damper mechanisms. 

The vertically moving means 80 for moving the traverse 
2 will be explained. 

The vertically moving means 80 which displaces the 
traverse 2 comprises a main slider 81 and a sub- slider 82 . The 
main slider 81 and the sub-slider 82 are disposed sideway of 
the spindle motor 1. The main slider 81 is disposed in such 
a direction that one end of the main slider 81 is on the side 
of a front surface of a chassis main body 100 and the other 
end of the main slider 81 is on the side of a rear surface of 
the chassis main body 100. The sub-slider 82 is disposed on 
the side of the rear surface of the traverse 2 in a direction 
perpendicular to the main slider 81. 

The main slider 81 and the sub-slider 82 are respectively 
provided with cam mechanisms for displacing the traverse 2. 

A base member (not shown) is provided between the main 
slider 81 and the traverse 2, and another base member (not 
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shown) is provided between the sub- slider 82 and the traverse 
2. Here, the base member is fixed to the base body 100, a 
position of a cam pin of the traverse 2 is limited by a vertical 
groove provided in the base member, and a position of a cam 
pin of the traverse 2 is limited by a vertical groove provided 
in the base member . 

A loading motor 6 is disposed on one end of the main slider 
81, the loading motor 6 and one end of the main slider 81 are 
connected to each other with a gear mechanism 7. 

The main slider 81 can slide in a longitudinal direction 
by driving the loading motor 6 . The main slider 81 is connected 
to the sub-slider 82 through a cam lever 83. 

The base body 100 is provided with a disk discharging 
lever 4 and a disk inserting lever 5. A disk is inserted and 
discharged by these levers. That is, the loading motor 6 is 
driven, the driving force moves the vertically moving means 
80 through the gear mechanism 7, and a known mechanism 
comprising a groove cam and a pin (not shown) provided in the 
vertically moving means 80 inserts and discharges a disk. 

Fig. 2 shows the lid 200. The lid 200 is provided with 
a convex portion 12. The convex portion 12 projects from a 
position of the spindle motor 1 opposed to the rotation stage 
lb toward the rotation stage lb. The lid 200 is provided at 
its outer edge with a plurality of screw holes 15, and the lid 
200 is mounted on the base body 100 through screws. The lid 
200 is provided at its central portion (central portion of the 
convex portion 12) with an opening 201. The convex portion 
12 is provided around the opening 201. The opening 201 is a 
circular opening having a radius greater than the center hole 
of a disk 14. Therefore, the convex portion 12 is an opening 
greater than the hub la of the spindle motor 1 which is fitted 
into the center hole of the disk and smaller than the rotation 
stage lb. 

Fig. 4 shows a mounting operation state of a disk 14 on 
the spindle motor 1. After the disk is inserted, the traverse 
2 is displaced in a direction in which the spindle motor 1 
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approaches the lid 400 around the rotation support shaft X on 
the front said. When the spindle motor 1 is moved in the 
direction in which the spindle motor 1 most approaches the lid 
400, the disk 14 abuts against the lid 400 as shown in Fig. 
4, and the disk 14 is pressed by the spindle motor 1 and the 
lid 400. The pawl or the ball (not shown) provided on the hub 
la of the spindle motor 1 is fitted into the center hole of 
the disk 14 by this pressing force, and the disk 14 is mounted 
on the hub la and the rotation stage lb. If the mounting 
operation of the disk is completed, the traverse 2 moves in 
a direction in which the spindle motor 1 separates from the 
lid 400. 

These motions are carried out if the loading motor 6 is 
driven and the vertically moving means 80 is moved. 

As shown in Figs. 4 and 5, in this embodiment, the lid 
200 is provided with the convex portion 12 which projects toward 
the rotation stage lb, a height of a portion 12a of the convex 
portion 12 closer to the opening and a height of a portion 12b 
of the convex portion 12 on the opposite side are different 
from each other and they are inclined through the angle A° . 
With this, when the traverse 2 most approaches the lid 200, 
an inclining surface formed by a disk receiving surface of the 
spindle motor 1 (i.e., an upper surface of the rotation stage 
lb) with respect to the lid 200 is substantially in parallel 
to a tip end surface of the convex portion 12. That is, the 
tip end surface of the convex portion 12 (surface opposed to 
the traverse 2) is inclined with respect to the lid 200 through 
the angle A°, and this surface is formed by drawing. Since 
the tip end surface of the convex portion 12 is inclined, a 
gap is less prone to be generated between a disk 14 and the 
tip end surface of the convex portion 12. Thus, the disk 14 
is uniformly pressed by the spindle motor 1 and the tip end 
surface of the convex portion 12. With this, the disk 14 is 
stably mounted on the hub la and the rotation stage lb. 

According to the disk apparatus of the present invention, 
it is possible to reliably mount a disk while reducing the disk 
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apparatus in thickness . Especially according to the invention, 
the tip end of the convex portion is inclined with respect to 
the lid such that the tip end surface of the convex portion 
provided on the lid is substantially in parallel to the surface 
of the rotation stage when the traverse approaches the lid. 
Therefore, a disk on the spindle motor and the tip end surface 
of the convex portion become substantially in parallel to each 
other, a force is efficiently transmitted, and a disk can be 
mounted stably. Further, in the invention, a narrow portion 
of the lid is integrally formed on the lid and thus, the strength 
of the lid can be enhanced, and the chassis outer sheath can 
further be reduced in thickness. 

Industrial Applicability 

According to the disk apparatus of the present invention, 
it is possible to reliably mount a disk while reducing the disk 
apparatus in thickness. Thus, the disk apparatus is 
especially effective as a disk apparatus which is incorporated 
or integrally provided in a main body of a thin so-called 
notebook computer in which display means, input means, 
processing means and the like are integrally provided. 
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